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General 


As  FiJ-bri^^ht  Research  Scholar,  the  writer  was  privileged 
to  spend  the  academic  year  1952-53  at  Grenoble,  France;  in  addition, 
throu.jh  arrangements  l ith  the  Office  of  Naval  Research,  he -had  the 
opportunity  of  attending  the  Eighth  International  Congress  for  Ap- 
plied Mechanics  at  Istanbul  and  of  visiting  laboratories  in  neighbor- 
ing countries  during  the  remaii.der  cf  the  thirteen-month  period  that 
he  resided  abroad.  These  visits  duplicated  in  part  those  that  he 
had  made  on  four  previous  occasions,  the  last  of  which  was  reported 
upon  to  the  Bureau  of  Ships  in  November  1S46,  They  also  supplemented 
those  made  by  his  colleague,  Dr,  Jehn  S,  McNcwn,  following  a similar 
Fulbright  year  and  reported  upon  to  the  Office  of  Naval  Research  in 
January'  1952.  The  present  notes  will  largely  avoid  repetition  of 
.material  contained  in  these  reports  (and  in  the  a.anual  summaries  of 
the  International  Association  for  Hydraulic  Research),  directing 
attention  to  conplementaiy'  aspects  of  the  present  European  labora- 
tory situation. 

Leaving  Iowa  City  the  latter  part  of  July  1952,  the  writer 
proceeded  directly  to  Grenoble,  thence  to  Istanbul  for  the  Applied 
Mechanics  Con  toss  early  in  August,  and  back  to  Grenoble  in  Septem- 
ber. His  time  there  was  divided  between  the  university,  where  he 
held  a nomi.'^al  exchange  professorship  and  supervised  several  ad- 
vanced rescaich  projects,  and  the  Etablissements  Neyrpic,  where  he 
was  en  ga  ;ed  in  the  completion  of  a history  of  hydraulics.  Visits 
to  Bol.rium  and  £n,-,land  in  the  spring  of  1953  resulted  from  invita- 
tions to  deliver  lectures  on  the  work  of  the  Iowa  Institute  at  Liege, 
Ghent,  Louvnin,  Brussels,  London,  and  Cambridge,  These  lectures 
were  also  given  in  full  or  ii5  part  at  Paris,  Toulouse,  Milan,  Ham- 
bur;,  and  Karlsruhe,  in  the  course  cf  separate,  trips  to  representative 
institutions  in  France,  It.aly,  and  Germany  during  the  summer.  Labora- 
tories in  Switzerland,  to  which  Grenoble  is  very  close,  were  visited 
on  several  occasiens. 


Applied  Mechanics  Congress 


By  now  well  in  the  past,  the  Eighth  International  Congress 
for  Applied  i'lecnanics  will  probably  remain  in  the  memories  of  partici- 
pants for  its  social  rather  than  its  technical  excellence,  Istanbul 
was  an  unequalled  attraction,  and  full  advantage  was  tal  esn  Cx*  its 
entertainment  possibilities  by  the  orgardzing  committee.  The  less 
satisfactory  nature  of  the  technical  sessions  themselves  was  as  much 
the  fault  of  the  participants  as  of  the  organizers.  The  setting  in 
the  new  university  buildings  was  a mixture  of  extremes  - beautiful 
rooms  with  poor  summertime  ventilation,  an  elaborate  assembly  hall 
that  was  so  large  as  to  eliminate  the  personal  element  from  the 
general  lectures,  and  so  on.  But  whereas  the  congresses  were  once 
truly  international,  that  at  Istanbul  seemed  to  be  divided  into  a 
series  of  national  cliques:  the  sessions  in  French  were  attended 
almost  exclusively  by  the  French,  those  in  Gervian  by  the  Germans, 
and  those  in  English  by  the  English  and  Amerjrans,  Language  abilities 
surely  played  a leading  role  in  the  mass  turnover  preceding  each  paper, 
but  one  wonders  as  to  the  usefulness  of  attending  such  a meeting  to 
those  who  arrange  to  hear  only  what  they  could  hear  at  home.  Un- 
fortunately, moreover,  a considerable  portion  of  the  numerous  papers 
were  either  second  rate  or  Jiad  already  been  given  elsewhere,  so  that 
their  presentation  on  the  Istanbul  prograjn  '■  ?med  largely  a means  of 
justifying  the  trip.  The  congress  proceedings,  usually  a noteworthy 
addition  to  mechanics  literature,  did  not  appear  to  warrant  publica- 
tion except  in  abstract  and  general-lecture  form. 


France 


Though  once  the  primary  source  of  hydraulics  principles, 

France  lost  this  position  of  leadership  early  in  the  present  century, 
and  by  and  large  the  general  situation  has  since  remained  unchanged. 

The  coimtry's  engineering  and  sciontific  interests  have  tended  prima- 
rily in  th^  theoretical  direction,  and  the  widespread  application  of 
these  theories  sterns  to  lie  beyond  oithcr  thv.  interest  or  the  ability 
Oi  its  scientists  and  engineers.  It  is  for  this  reason  that  the 
Laboratoir^  Dauphinois  d'Hydraulique  of  the  Etablissements  Neyrpic  at 
Grenoble,  probably  the  greatest  organization  of  its  kind,  is  a wholly 
at;/pical  French  phenomenon,  Largi^ly  thi,  creation  of  on^;  man,  Pierre 
Dan.^1,  this  laborator;/’  embodies  a healthy  combination  of  theory  and 
practice,  of  specific  model  tests  and  fundamental  investigations,  and 
of  p^opi^-  of  .nany  interests  from  many  diffei-ent  countries.  As  a con>- 
mercinl  rathur  than  a government-  or  university-sponsored  organiza- 
tion, the  N„yrpic  laboratory  stresses  the  development  of  trained  person- 
nel and  the  provision  of  space  and  source  material  rather  tlian  of  per- 
manent equipment.  In  fact,  except  where  refinv^mont  is  dcfinitcily 
needed,  the  experimental  facilities  themselves  are  the  least  ir^ressivc 
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part  of  tho  cstablishmont.  Facilities  and  personnel  arc  steadily 
increasing,  however,  and  the  laboratory  now  dwarfs,  in  space  if  not 
in  staff,  the  turbine  factory  to  which  it  is  attached.  The  general 
nature  of  its  work  has  changed  little  from  that  described  in  the 
McNown  report]  but  the  si?,c  ef  the  organization  is  approaching  - if 
it  has  not  already  passed  -•  the  point  of  eptimum  efficiency  and  ef- 
fectiveness, tho  latter  still  depending  as  it  originally  did  i^jon 
close  contact  between  the  director  and  those  engaged  on  the  actual 
projects. 


One  phase  of  the  Neyrpic  establishment  which  cannot  grow 
too  large  is  that  with  which  tne  writer  was  most  closely  associated: 
the  reference  library  on  ^^yd^alilics  and  related  fields.  This  is  with- 
out question  tho  most  active  and  extensive  in  tho  world,  Danel  had 
initially  collected  se'voral  h»indrcd  volumes  of  early  source  material, 
which,  as  professor,  he  presented  to  the  university  library.  Upon 
his  association  with  the  Neyrpic  firm,  he  began  the  collection  of 
additional  material,  both  old  and  curront,  and  the  process  has  con- 
tinued with  v-vor  greater  zeal.  Not  only  docs  the  library  now  con- 
tain many  thousands  of  books,  countless  reprints  and  microfilms  of 
individual  articles,  and  current  subscriptions  to  all  pertinent 
journals,  but  each  is  thoroughly  cross-andexod,  and  an  average  of 
nearly  a dozen  people  give  their  full  attention  to  the  maintenance 
and  expansion  of  the  coll-^ction.  Above  all_,  the  reference  facilities 
are  in  constant  use  by  .all  s.,ct3ons  cf  the  laboratory.  Whether  for 
the  historical  work  carried  on  by  the  writer  or  the  contemporary 
resistance  '.:vl  wave  studio, s conaucted  by  Dr  McN^wn,  to  cite  extreme 
examples,  in  no  other  library  could  the  pertinent  material  have  been 
found  so  conveniv_ntly  and  completely. 

The  fluid  mechanics  laboratory  of  tho  University  of  Grenoble 
is  more  nearly  typical  of  those  found  elsewhere  in  France.  It  is 
equipped  primarily  for  srudent  instruction  but  provides  limited  re- 
search facilities  for  thre^  or  feur  post  -graduate  assistants.  Its 
new  director  is  Profv.,ssor  Julii,n  Kravtchenko  a mathematician  who 
nonetheless  poss^ss.^s  th^.  initiative  and  national  contacts  that  may 
Well  bring  its  experimental  activities  into  greater  prominence,  Tho 
writer  was  as>..d  to  supervise  one  phiase  cf  a doctoral  project  of 
some  five  years'  standing  on  a rather  narrow  two-dimensional  model 
of  ail  ejector  pump.  He  suggested  that  another  doctoral  candidate 
utilize  th^  r-lcx.ation  method  for  the  aiialysi.s  of  free-surfacc  flow 
toward  partially  penetrating  wells r And  assistance  was  provided 
him  for  an  original  study  (.f  turbulent  diffusion  across  a density 
interface,  with  equipment  provided  by  Neyrpic,  A new  project  for 
vjhich  equip..!,  nt  was  installed  during  the  year  involved  the  efficiency 
of  P,,lton-wh..  '1  jets.  Professor  Antoine  Cr.aya,  previously'  a visit- 
ing professor  .-.t  lov-’a  and  Columbia,  returned  to  Grenoble  tho  middle 
of  the  y^ear,  a move  which  strengthened  considerably  the  laboratory 
staff. 
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The  two  other  French  laboratories  visited  by  the  writer, 
one  old  and  one  nev,  were  that  at  the  University  of  Toulouse  and 
that  of  the  Elcctricitc  de  France  at  Chatcu,  near  Paris,  both  of 
which  wore  described  in  the  McNcwn  report.  Suffice  it  to  say  that 
the  Chatou  crgani»ation,  under  A.  Nizery,  already  possesses  many 
of  the  characteristics  that  have  made  Noyrpic  famous,  and  that 
Professor  L.  Escandc,  at  Toulouse,  is  simultaneously  continuing  the 
type  of  work  begun  early  in  the  century  by  Camlchel,  engaging  in  a 
large  consulting  practice,  and  writing  prolificaliy. 


^Belgium 


Of  the  four  Belgian  universities,  only  those  at  Liege 
and  Ghent  have  hydraulics  laboratories,  and  the  writer  was  able 
to  inspect  only  the  former,  Uhder  the  leadership  of  Professor  Alb, 
Schlag,  this  modern  laboratory  is  devoted  primarily  to  student  in- 
struction, for  which  it  is  well  adapted.  Only  two  research  projects 
appeared  to  be  in  progress.  One  dealt  with  the  phenomenon  of  pro- 
portionate overflow  at  the  end  of  a channel  carrying  a fluid  with 
density  stratification.  The  other  was  a continued  calibration  of 
the  pneumatic  device  developed  by  Jorissen  for  the  prediction  of 

roughness  in.  t^rms  of  the  rate  of  lateral  leakage  of  air 
under  pressure  through  the  controlled  longitudinal  gap  between  the 
device  and  the  pipe  surface.  Good  correlation  is  claimed  for  the 
many  tests  that  have  boon  run,  but  it  would  seem  to  the  writer  that 
the  results  wouJd  be  biased  in  favor  of  the  lateral  direction. 

Judging  from  the  considerable  literature  published  b>' 
Professor  L,  J,  Tison,  who  is  in  charge  of  the  Ghent  laboratory, 
primary  interests  lie  in  the  usual  civil-engineering  directions 
of  hydraulic  structures  and  sedime-nt.  The  same  is  true  of  the 
federal  laboratory  at  Antwerp,  which  the  writer  was  also  unable  to 
visit.  Both  Schlag  and  Tison  complained  repeatedly  of  the  difficulty 
in  obtaining  graduate  assistants  in  the  face  of  current  employment 
salaries  offered  by  federal  and  private  organizations,  their  staffs 
boir.g  limited  to  two  or  thro©  young  engineers. 


Italy 


The  writer's  laboratory  visits  in  Italy  were  limited  to 
the  four  universities  in  the  northern  part  of  the  country,  and  that 
•■’t  Turin  was  unfortunately  closed  for  the  summer  at  the  time  he  passed 
through.  The  remaining  three  - Bologna,  Padua,  and  Milan  - displayed 
both  similaritii-s  and  dissimilarities.  Student  instruction  in  each 
appeared  to  be  limited  to  demonstration,  so  that  their  major  activity 
was  research  and  tosting.  Otherwise  one  was  ijtprcssive  for  its  new- 
ness, one  for  its  age,  and  one  for  its  breadth  of  endeavor. 
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Tha  Bologna  facilities  wem  complc'^ly  destroyed  in  the 
war,  and  hence  buildings  and  eqiiipment,  recently  coir^leted  in  modem 
style,  were  not  yet  in  full  use-  Professor  G.  Evangelisti’s  hydraulic- 
structures  laboratory  already  had  in  operation  a project  on  high-ve- 
locity bends  . Professor  Supine  is  tydraulics  laboratory  seemed  to  be 
concentrating  cn  a high-speed  divei'ter  for  flow  measurement. 

Following  Professor  Scimemi’s  death  a year  ago,  leadership 
of  the  laboratory'  at  P.-'jdua  had  passed  to  Professor  F,  Marzolo,  Pro- 
jects of  which  the  equipment  was  still  in  operation  or  e>:istence  were 
lai'gely  specific  model  sti±Ves  of  t^'draulic  works.  There  was  evident 
an  interesting  lacK  of  parallel  between  the  antiquated  appearance  of 
the  facilities  and  the  vast  amount  of  literature  that  continues  to 
come  from  th.\s  establishmert. 

Professor  G,  Le  Ilarchi's  laboratory  at  Milan  is  large,  active, 
and  well  staff od , Experiments  were  in  progress  on  air  entrainment, 
siphon  similitude,  and  wave  ameloriation  in  forebays,  and  vestiges 
were  left  of  many  model  tests  recently  run.  In  view  of  the  fact  that 
ultimate  attention  is  given  there  to  applied  investigations,  the  obvi- 
ous familiarity  of  the  staff  with  basic  principles  and  the  healthy 
caution  against  generalization  were  heart,ening.  This  laboratory  is 
undoubtedly  the  major  one  in  Italy  from  aj.l  points  of  view. 


Gwitzerland 

Aside  from  such  private  laboratoric's  as  that  of  the  Escher- 
Wyss  plant  visited  by  the  writer  in  1946,  Swiss  research  in  fluid 
motion  is  conducted  at  the  French-  and  Go man-language  universities 
at  Lausanne  and  Zurich,  respectively,  eaab  of  which  possesses  active 
civil”  and  mechanical -engineering  divisions.  For  the  size  of  the 
co'intry,  the  Swiss  engineers  are  very  active  and  rather  sclf-center- 
od,  their  attention  being  focustxl  largely  cn  their  own  past  and 
present  acconplishmonts  - which,  to  be  sure,  arc  usually  excellent. 

The  hydraulic-maclunery  laboratory  at  Lausanne,  under 
Professor  P , Oguey,  is  primarily  far  research,  two  special  units 
being  devoted  to  the  study  of  jet  dispersion  and  turbine  cavitation. 
Professor  D,  Bonnard’s  laboratory  for  liydraulic  structures,  only 
loosely  connected  with  the  university,  was  engaged  in  so  many  spe- 

f'"?  r*  . »T*nTnonr  t ho  T n n n Qnnm.'ari 

^ ,W..  W 

a beehive  cf  activity.  The  two  laboratories  are  located  in  a center 
of  rather  stimula.ting  scientific  research  in  related  fields,  note- 
worthy among  which  was  the  study  at  reduced  serde  of  dam  deflections 
under  load. 


With  the  retirement  of  Professor  Moyer-Petcr,  direction  of 
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the  h^^riiLl.ic- structuros  laboratory  at  Zurich  has  boon  taken  over 
by  Professor  G,  Schnittor,  formerly  a practicing  hydraulic  engineer. 
The  origLnally  large  experimental  hall  had  been  doubled  in  size 
since  4*10  writer's  last  visit,  yet  both  sections  were  well  filled 
with  model  tests  for  Swiss  pewer  developments.  The  laboratory  of 
Professor  J.  Ackeret,  now  the  unofficial  dean  of  fluid  mechanics  in 
Teutonic  Europe,  is  still  devoted  primarily  to  research  in  acrody- 
najnics  ard  supersonic  flow  — his  latest  demonstration  involving  the 
ignition  of  wood  by  a supersonic  jet  of  air  directed  into  a small 
cavity. 


Germany 


For  the  first  time  the  writer  had  the  opportunity  of 
visiting  the  plant  of  A,  Ott  at  Kempten,  the  source  for  many  decades 
of  such  pr<_cision  instruments  as  planimeters  and  current  mete-rs.  The 
founder  and  his  son  are  no  longer  living,  but  the  nlant  is  still 
managed  bj'  a member  of  the  fanily.  His  greatest  prxdc  was  the  pei^ 
fcction  of  a current  meter  indicating  the  cosine  function  of  the 
velocity  up  to  angles  as  high  as  45‘^,  The  writer  was  intrigued  by 
the  fact  that  the  prcpollor  has  th.eroby  been  restored  to  the  screw 
form  fi'om  which  it  was  derived,  the  helical  blades  often  extending 
for  a complete  turn  along  the  shaft;  it  appears,  moreover,  that 
their  design  is  now  geometric  rather  tlian  hydro^namic. 

At  the  Vialch<jnsoe  in  Upp^r  Bavaria  the  writer  revisited 
the  open-air  experiment  station  where  he  spent  several  summers 
twenty-odd  years  ago,  ThJ-S  is  no  longer  a part  of  the  Kaiser  Wilhelm 
research  organization  but  seems  to  be  managed  locally  with  limited 
statv.  support.  The  Icadersidp  hX;S  changed,  ard  - although  several 
small  models  w„r^  in  operation  - it  has  hardly  fulfilled  the  promise 
font,  it  once  held. 

Three  laboratories  were  inspected  at  the  technical  ui^i- 
versity  of  Munich,  th.  staff  of  each  se-.-ming  to  havu  little  knowledge 
of  or  contact  with  the  others.  One  was  that  of  Profosscr  W.  Kaufmann, 
for  aerodyna.nics  (■•ilthough  the  professor  was  away,  the  writer's  visit 
coincided  with  t>at  of  J,  Mikuradsc' s brct!iv,r,  the  two  Uikuradses  ap- 
par..ntly  h.avinj  a private  research  organization  in  the  viciiaity  of 
Munich);  n moderately  large  wind  tiuincl  is  in  process  of  installation. 
The  late  Professor  Thona's  laboratory,  badly  deteriorated,  was  ur.der- 
’oin-  extensive  reO".irs:  aiti.ntion  will  hn  vivor  aLmest  exclusivciv 
to  hydr-’.aiic  machinery,  and  some  rather  large  pomps  and  turbines  of 
various  sorts  Wer_  being  Installed,  The  small  Jyairaulic-structures 
laboratory,  of  long  standing  but  not  before  discovered  bg'-  the  writer, 
had  Several  mcdols  of  th.e  routine  t^TJe, 

With  Professor  G,  Woinblum's  return  to  Germany,  tlie  •'^e3tor•a- 


7 


tion  of  this  counti>'*s  prewar  activity  in  sfiip  research  shews  good 
pi.mise;  he  now  holds  a professorship  at  Hannover,  is  associated  with 
the  University  of  Hamburg,  and  is  stationed  in  a Hamburg  engineering 
trade  school.  Dr.  K.  Wieghardt  has  been  a major  addition  to  the  staff 
(the  writer  was  impressed  by  the  latter's  experiments  on  the  flew  of 
sand  during  the  period  in  which  tests  with  "real"  fluids  were  out- 
lawcKi  by  the  occupation  authorities).  The  small  towing  tank  in  the 
school  is  being  used  by  the  Kempf  tarxk  staff  ponding  conplction  of 
their  new  building. 

Except,  for  the  retirement  arid  death  of  Professor  Prandtl 
and  the  appointment  of  Professor  W«  Tollmien  in  his  place,  the  situa- 
tion at  Gottingen  is  about  the  same  as  on  the  writer's  previous  visit, 
Tollmien  and  Professor  A.  Betz  divide  responsibility  between  theory 
and  practice  on  the  one  hand  and  fluid  mechanics  and  fluid  machinery 
on  the  other.  Under  Tollmien  Dr.  H.  Rcichardt  is  conducting  open- 
channel  studios  with  an  oil  having  five  or  more  times  the  viscosity 
of  water  to  accentuate  the  boundary-layer  thickness  on  the  side  walls, 
ar>d  under  Betz  a graduate  student  is  investigating  flow  with  induced 
circulation  at  a conduit  inlet.  The  writer's  general  iirprossion  was 
that  instraiction  and  analysis  were  again  at  their  normal  high  level 
but,  that  e.xperimontaticn  was  only  slowly  recovering  from  its  abrupt 
disniption  at  the  end  of  the  war  . 

The  laborator:,'  of  Professor  H.  Schlichting  at  Braunschweig 
was  in  a relatively  great  state  cf  activity,  although  space  was  quite 
limited  and  only  two  wind  turuacls  of  small  and  moderate  size  were  in 
operation^  Recent  studies  had  been  made  for  the  reduction  (27^)  of 
aerodynamic  drag  of  a "Vclkstruck"  and  the  stability  of  an  over- 
streamlined motorcycle  whicli  had  set  speed  records.  Tests  wore  in 
progress  to  complem>-nt  theoretical  analysis  of  cascade  resistance 
and  extend  it  to  the  axir:;,TTnetric  case,  Schlichting  was  somewhat 
astonished  by  the  fact  tLat  his  boundary-layer  book  had  greater  sales 
abroad  than  at  home.  Thorc  was  airo  a laboratory  for  hydraulic 
structures  on  the  c-ampus,  but  from  casual  inspection  thds  appeared 
to  off.,r  little  beyond  the  routine  t;/pe  of  work. 

The  Franzius  laboratory  Hannover,  under  Professor  W,  F, 
'iansen,  which  wa.s  ro.thcr  inactive  on  the  occasion  of  the  writer's 
previous  visits,  had  been  rejuvenated  to  the  extent  of  being  the 
Dusi..  St  i.iStitution  of  its  typo  in  Germany,  The  largo  hall  was  filled 
t--  overflowin  _ with  specific  model  tests,  and  new  outdoor  installations 
Were  in  the  process  of  completion  for  further  studies.  Wave  and  harbor 
tests,  river  rcjulation,  .and  shore  protection  received  primary  atten— 
i^on,  and  extensive  mfxlea.s  for  Wilholmshaven  and  one  f£>rcign  port  were 
involved . 


The  Rehbook  laboratory  at  Karlsrul’ie,  tte  direction  cf  which 


is  now  divided  between  Professors  P,  Boss  and  H,  Wittmann,  is  doing 
much  the  same  tjpe  of  work  as  in  the  past.  The  annex  building,  de- 
stroyed during  the  war,  has  been  only  partially  reconstructed,  and 
the  scale  of  models  is  hence  again  limited  by  ths  facilities  in  the 
original  building.  Considerable  contract  work  was  in  progress,  but 
it  br>re  the  same  earmarks  as  during  the  writer's  studies  twenty-five 
yer’s  ago,  'he  Spannhake  laboratory,  completely  destroyed  during  the 
war,  la'-  been  entirely  replaced  under  Professor  H.  E.  Dickmann  by 
very  r„  dern  hall  devoted  to  all  phases  of  mechanical-engineering 
fluid  mechanics.  Pump  and  turbine  theory  continues  to  play  a lead 
ing  role,  but  interest  in  problems  of  supersonic  flow,  heat  transfer, 
jet  atomization,  and  instrumentation  was  evidenced  by  the  projects 
under  way.  The  director  and  his  staff,  the  plant,  and  the  tenor  of 
the  investigations  made  a very  favorable  impression. 


England 


Since  his  visit  in  1946  the  writer  has  considered  the 
laboratory  of  Professor  C.  M.  White  at  City  and  Guilds  College,  London, 
one  of  the  most  interesting  and  fruitful  in  Europe,  The  experimental 
nail  is  large,  the  permanent  staff  small,  and  the  activity  astonish- 
ingly great.  Of  particular  interest  on  this  visit  were  an  investiga- 
tion (by  Eagnold)  of  the  movement  of  sediment  having  an  essentially 
zero  buoyancy,  the  study  of  bo\uidary  roughness  in  non-uniform  as 
well  as  uniform  flov;,  propeller  design,  and  various  aspects  of  wave 
motion,  a plastic  pipe  below  a tank  outlet  had  been  set  up  for 
Professor  Squire  of  the  aeronautics  department,  who  was  studying  the 
decay  of  a vortex  along  the  axis  of  a pipe  in  air  flow,  thereby  dis- 
closing the  longitudinal  secend'-;^  met? on  (upstream  along  the  axis) 
also  noted  at  Gottingen  and  Cambridge,  It  is  the  writer's  belief 
that  this  laboratory  is  well  worth  inspecting  by  Americans  abroad. 

He  wae  also  impressed  by  thf’  size  of  the  graduate  class  in  hydraulic 
engineering  (to  v'hich  Dr^  Ch.  Jaeger  is  part-time  lecturer),  some 
thirty  of  v;hom  visited  Grenoble  during  a holiday  inspection  trip. 

At  Cambridge  visits  were  made  to  a number  of  laboratories 
dealing  with  fluid  motion  from  quite  different  points  of  view.  That 
of  Mr,  A.  M.  Binnie  is  for  the  training  of  civil  and  mechanical  engi- 
neers but  provides  facilities  for  research  in  a number  of  directionsj 
v:jrk  vras  being  done  cm  the  design  of  a recirculating  flume  for  ship 
midels,  an  secordaigy’’  flcv;  in  conicoj  outlets,  on  induced  cavitation 
vrithin  a vibrating  reservoir,  and  an  circulatory  motion  iii  an  ideal- 
ized hj'draulic  machine.  In  the  aerodynamics  laboratory  of  Professor 
Mair,  Mr,  J.  H.  Preston  had  devised  a means  of  determining  the  in- 
tensity of  wall  shear  thurou gn  a single  reading  of  a stagnation  tube 
in  contact  with  the  wall.  Professor  G.  K.  Batchelor  was  supervising 
in  another  laboratory  the  characteristics  of  convective  cells  formed 
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between  hot  and  cold  plattes.  Ana  Sir  Geoffrey  Taylor  - in  a small 
laboratory  impressive  for  the  ele.jance  of  its  output  rather  than  of 
its  equipment  - was  enjajed  in  studies  of  limirinj  wave  crests  and 
the  diffusion  of  salt-water  slu^js  in  horizontal  and  vertical  tubes. 


Concluding  Remarks 

Each  of  the  countries  that  the  writer  visited  differed 
technically  from  the  others  in  various  ways,  due  in  part  to  its 
national  traits,  in  part  to  its  role  in  the  recent  war,  and  in  part 
to  factors  which  the  writer  found  it  difficult  to  assess.  England 
appeared  to  be  continuing  in  the  same  pattern  followed  for  the  past 
century  or  more,  not  striving  for  a position  of  leadership  but  con- 
tributing solidly  to  both  analysis  and  experimentation  at  an  un- 
hurried pace.  The  situation  in  Prance  r-’nged  from  one  extreme  to 
the  other,  depending  tupon  the  laboratory  in  question:  there  was  evi- 
dent at  Neyrpic  a concerted  effort  to  lead  the  hydraulics  world,  but 
few  others  showed  any  tendency  to  follow.  Belgium  evidenced  a good 
rate  of  output,  but  Switzerland  - a country  of  comparable  size  - dis- 
played the  quantity  and  quality  of  production  of  a much  larger  nation. 
Italy's  post-war  recovery  was  reflected  to  a considerable  degree  in 
its  laboratory'  acti’’ity.  Genriany,  recovering  at  a surprising  pace, 
was  reverting  largely  to  its  pre-war  trends:  rapid  advancement  in  the 
mechar.ical  and  aeronautical  phases  of  fluid  motion,  yet  repetition  of 
the  same  hydraulic  practices  that  brought  it  fame  many  years  ago. 

The  lanfgua.ge  barriers  are  still  either  surmounted  or  accepted,  depend- 
ing upon  long-established  custom:  the  Italians,  with  a tongue  that  is 
not  widely  used,  seem  fully  aware  of  all  works  published  in  English, 
French,  ard  German;  the  French  follow  the  English  literature  but  not 
the  German;  the  Germans  and  Swiss,  though  capable  of  reading  both 
Froncli  and  English,  ccntinue  to  expect  the  works  worth  noting  to  be 
found  in  their  own  literature;  the  English  are  in  much  the  same  situa- 
tion as  the  Americans  - poor  linguists,  and  hence  perforce  restricted 
to  what  is  available  in  English,  The  situation  becomes  the  less  ex- 
cusable as  one  realizes  that  neither  a single  country  nor  a single 
language  has  a monopoly  on  scientific  knowledge  in  ary  field. 

The  various  factors  producing  the  foregoing  situation  are 
national  rather  than  personal,  and  hence  there  are  mary  individual 
exceptions  - particularly  ainong  the  leaders  responsible  for  the  inter- 
na ti^nal  organizations  in  hydra’ulics  and  applied  mechanics.  Tha  writer 
as  ar.  iiiuivLdual  was  received  very  cordially,  and  often  with  extreme 
hospitality,  in  each  of  the  laboratories  which  he  visited,  although 
in  many  cases  he  had  not  before  met  his  hosts  and  sometimes  his  name 
was  not  known  co  them.  His  own  point  of  view  was  considerably  en- 
lar  ;ed,  not  on?Ly  by  contact  with  other  people  and  other  methods  of 
r_soarch  but  also  by  the  oppci’tunity  t'-'  observe  his  own  countrymen 
and  motheds  from  a distance  and  througk  others'  eyes.  Ho  is  firmly 
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convinced  thrt  bilateral  visits  of  this  nature  throughout  the 
scientific  ard  en^ineorin/j  world  are  essential  to  the  breadth  — if 
not  the  depth  - cf  continued  accomplishment.  From  purely  the  Ameri- 
can point  of  view,  he  further  believes  that  the  nationalism  stemming 
from  (and  simultanev'usly  strengthening)  the  language  barrier  must  be 
surmounted  here  as  well  as  abroad  if  this  country  is  to  maintain  the 
advanced  position  it  is  now  tvscitly  assumed  to  hold. 


